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dx f(x) [F (x)]+ :=
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β0 = 11 − 2
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pc = pμ,c = (mTc cosh yc,kT,c, mTc sinh yc) ,
 =H2HI(   
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û = (pb − pc)2 .
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e yc + 2kT,akT,c ,
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e −yc + 2kT,bkT,c .
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A := xas − mTc
√













+ 2 (kT,akT,c + kT,bkT,c + kT,akT,b) ,
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A := xas − kT,c
√
s e yc ,
B := −xakT,c
√
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dx fa/n(x, Q
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ŝ = (pa + pb)
2 = xa xb s ,
t̂ = (pa − pc)2 = −xa pT,c
√
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û = (pb − pc)2 = −xb pT,c
√
s e y = −ŝ v̂ ŵ .
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A + B → h + X 6 
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@ABC D9EFGD8H8I
p d, Be, T i, W 19, 4 J 23, 7 J 27, 4 ≈ 0 [0, 77; 6, 91] π±, K±, p±, d±
K -L C M9M8NOI p C, W pinc = 50 − 275 [0, 7; 1, 0] [0, 2; 2, 35] π±, K±, p±PQ LRS C M9MTI n Be, Al, C, Sn, P b 27, 4 [4, 0; 8, 0] [0, 1; 1, 7] h±, π+, p
PQ LRS C M9MUI p Be, W 19, 4 J 23, 7 J 27, 4 ≈ 0 [0, 2; 4, 5] π±, K±, p±, h±
@ABC M0MOV8I
π− p, Be, Cu, W 19, 4 J 23, 7 ≈ 0 [0, 8; 5, 78] π±, K±, p±
W N0X9X0Y W U0X0DZC M9M8XOI
p p, Be, C, Al, Cu, P b 38, 8 [−0, 75; 0, 75] [0, 6; 11, 5] h±
W U0[0N0Y W X8V0T\C M9MOH8I
p Be, W 38, 8 ≈ 0 [0, 5; 11, 5] h±
W U0[0N\C U0TFGX8[8I
p d, Be, W 38, 8 ≈ 0 [0, 5; 11, 0] π±, K±, p±
W X9[9UC N9TI
p Be 31, 6 J 38, 8 [−0, 75; 0, 75] [1, 0; 12, 0] π0, η
W X9[9UC M0MOE8I
p, π− Be, Cu 30, 7 [−0, 7; 0, 7] [3, 5; 10, 0] π0, γ
] L V9[C M'H0H8I S S, Au 19, 4 [2, 1; 2, 9] [0, 3; 3, 9] π0, γ
] L T9VC M'H [̂I Pb Pb, Nb 17, 3 [2, 3; 4, 4] [0, 3; 3, 7] π0, γ
@ W_`Wab C MD9UI
Pb Au 17, 3 [2, 1; 2, 6] [1, 5; 3, 3] π±
A <RW_QcK;d C M8D9D^FeM8D8EI
p, Au p, d, Au 130, 200 |η| ≤ 0, 35; 2, 0 [0, 5; 10, 0] π0, h±, γ
f̀ L <Rghb C MD0X^FeMD9VOI p, Au p, d, Au 130, 200 0, 0 J 1, 0 J 2, 2 J 3, 2 [0, 5; 6, 0] π0, h±
b -L ` C MD9TFeMOE0[I p, Au p, d, Au 130, 200 |η| ≤ 0, 5; 2, 0 [0, 2; 5, 5] π0, h±, Λ, K, γ
A <!i!fi5b C MOE^D0FMOE0EOI
p, Au p, d, Au 62, 4 J 130 J 200 0, 4 J 0, 8 J 1, 2 [0, 5; 3, 5] K±, p±π0, h±
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_ &.6:
















=& ,.S\	"@UVE& 	*Wn+> `&'A.#)#W




AA′ 3  ,$&2=(= 	2	#
bwx0 m oeo.#*,'y        >z	







).=	6768# lj Kn DL 	%I&I=	'!{;
	$&5# =},qM
6;*KI%2%Q(~ z>zrp
  *luvpn 1b M  	0
0−25% &A ,,.#=? > ,
6:.A* SS 3  	$&2=*W
 	 	 
π0
=	KA ,6:
# `6; ,# E	hb M    A!  d 0 − 7, 7% Mg
=0&A ,	.= SAu %2 3 
op    p7& PbPb 12, 7% MR
=&B 	,.= 3  ,#$&2=	*K(672 m=	6:=r
=WB 		67
 r6;ZM
 5 E	.sJb_&_672 	W=&C.67
).#=	





)E$H ,6 0*.= 3  ,#$&2=	t=&C.6768#W=#.#).&
 	 pp 3  	$&2=	*K
672AL CTb_&95 ,
6768#*WO.A2#
).#= -2=! ,$**=	&$	$=;=&	.= QR*K5A&=	
%#p7Ki








pT ≈ 3 − 4
$ 3 f68.#k9=,.#	AvDK67f; ,$**=	&$	$=e=	&,.#=/# .=	.# E&v
      	
 
  





sNN = 17, 3  L 56KJK6LMN)L 19, 4
 L NOtLH_2HD .'. /QNO5







pp £ t¤*n0*;)~",1N~%E&r*Q AuAu NO2HD4ELHE)LMNOD4&|L4Q



















sNN = 130 
L 5JK6KJL4N)L
200  L ¦NOtuL4_24D .'. /QNO5sL4Q'LH(_5`%Q ?·C¸"¹-
\V¡UVY9º»?@A¼> £ A¼·Ca2
I6EDH(K6L4NTtuD4()DHELH5N pp L4E)L4N)()L*!½¬¾jm¿f)ÀÁBi}~l<LHKJK65J2 £ * AuAu 0− 10% Â /E
3HL4QNO(O%K656EFNO2HD4E)&PLHQ *<l
Ã~l!l













        	 













' (  !"#$ 











$7#$C./ |y| ≤ 0, 35 0 D1234E ! :)*$0 
 & *&)	$07
AuAu % &)$'"(*8 F
$(G070H&	.:I070J(K$+?&L
 :& π0 )+9&	: &'""4
























































4j1 % !$!"&)0 BC4$ 4DE $?4
 9>"$"0$ √
sNN
4\1 % !"!")&a& % I'"( Z*J"!$>
 130 EY	%k&)'":O!"$'$(8" 9&)+ !"#)W&)&)R$.
 200
EY	%E4N$ZI










        	
	
	   AA′  	    	   
 (GeV/c)Tp










3  0-10% central:0π
 = 200 GeV NNsAu+Au @ 
 = 130 GeV NNsAu+Au @ 
 = 31.0 GeV NNs  @α + α
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sNN =>? 5@A!B εBj =C? 5@ADEFGHIJKB
S + S → π0 + X 17, 3 1, 3
S + Au → π0 + X 19, 4 2.6
Pb + Pb → π0 + X 17, 3 3.2
Pb + Au → π± + X 17, 3 3.0
Au + Au → π0 + X 130 5, 0 
Au + Au → π0 + X 200 6, 3 
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gμν
H
gμν = gμν , g00 = −g11 = −g22 = −g33 = 1, gij = 0, "

i = j.  *-I+ JK
-    !" !
  # $%L	  9  0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u = uμ =
(













μ, ν, ... = 0, 1, 2, 3

i, j, k... = 1, 2, 3
+
-" !
  # $%L	  9  0   !! O  8 7 "  ! 	 1=*	 H
v = vμ = (v0, v1, v2, v3) = (v0, vi) = (v0,−v) .
 P-I+Q=K
- *! 	=   R S  ! 0*  7)	  0   !!,*'' #.7   O T #! )* ! B gμν  8 &54 H
uμ = gμνuν, vμ = gμνv
ν.
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 P3 <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uμvμ = g
μνuμvν = gμνu
μvν = u0v0 + u
ivi = u
0v0 − uivi = u0v0 − u v
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pμ = (p0, px, py, pz)
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dpT dφ = pT
(
cos2 φ + sin2 φ
)
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 6
p0 := pT cosh y, pz := pT sinh y.
 #78/ G>;




dpT dy = pT cosh y dpT dy = p0 dpT dy.
 #78/   	;
M  -N 6
dpx dpy dpz = p0pT dpT dy dφ.
 #78/ O;
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p0 = E
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pT dpT dy dφ
.
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 π− = ūd     π0 = uū−dd̄√
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